The proximal Gata4 promoter directs reporter gene expression to sertoli cells during mouse gonadal development.
The GATA4 transcription factor is an important developmental determinant for many organs, such as the heart, gut, and testis. Despite this pivotal role, our understanding of the transcriptional mechanisms that control the proper spatiotemporal expression of the GATA4 gene remains limited. We have generated transgenic mice expressing a green fluorescent protein (GFP) marker under the control of rat Gata4 5' flanking sequences. Several GATA4-expressing organs displayed GFP fluorescence, including the heart, intestine, and pancreas. In the gonads, while GATA4 is expressed in pregranulosa, granulosa, and theca ovarian cells, and Sertoli, Leydig, and peritubular testicular cells, the first 5 kb of Gata4 regulatory sequences immediately upstream of exon 1 were sufficient to direct GFP reporter expression only in testis and, specifically, in Sertoli cells. Onset of GFP expression occurred after Sertoli cell commitment and was maintained in these cells throughout development to adulthood. In vitro studies revealed that the first 118 bp of the Gata4 promoter is sufficient for full basal activity in several GATA4-expressing cell lines. Promoter mutagenesis and DNA-binding experiments identified two GC-box motifs and, particularly, one E-box element within this -118-bp region that are crucial for its activity. Further analysis revealed that members of the USF family of transcription factors, especially USF2, bind to and activate the Gata4 promoter via this critical E-box motif.